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This papersis

that may be

psychology.

widely usekl

.

ntittempt'to develop spirle relatively well-define

of use in descriptive ,semanqcs and in some areas of cogni ive
?a,

Theie ziotioni are intendied'as. explications of certain ter

in these fleld's, for eXample: serhantic dimensiop, semant c

ts v

feature, semantic &Pace, category, conjunctive category, sememe; e
.1

method of explication is.to develop definitions for these terrds in an a

The

gument

that is somewhat akin tc
1

il a formal axiomatic system. The emphasiii nlowever,

is alway.s on the applicability of terms to empirical data, and so mathematical
,

elegance is ruthlessly sacrificed to empirical considerations..
, A

IMagine a meta-language (SO that,dontaihs only "predicatorsi" (names
.,.k

\for-kinds of things) and the common logical connectives A. ("and"), V (uor"),

.4

("not"), etc. Each predicator has an e'ktension, the set of objects, it names,

an an intension, the property or attribute Shared by the members f this

set\1. 0
S1 is a meta-lanVage for talking about some natural language (partic-

I.
ularly\its sememic stratum) or natural non-1,inguistic cognitive system. In

stratific tional linguistics, predicators may be interpreted as emic units at,
e

the sentaia, not the sememic, levelAamb, 000, 00'03. Wg do !lot assume
,

the existence of a univerill version of S1 With a set of Predicators sufficient
\

A. '

for modeling all natwal sY%terns of meaning. We cohzider that the particular
.

. predicators irIs S1 will vary with the particular natural system of meaning

being Modeled.
, -4

0

4
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We make two asiumptions about S1 The first concerns the nurnber of
.

predicators., The second concerns relations among the predicators.

(1) assumption The set ofpredicators. in, Si is, at most,

denumberably infinite...

Roughly., this means that we can put the predicators into one-to-one

correspondence with the set of positive whole numbers or with some proper

subset thereof. The important thing is that we can enumerate the predicators; .

even if the number of predicators should be infinite, we can still speak of 'the

first predicator', 'the secciPd predicator', 'the (107)th predicator'; and

so on.
Mk . .,.:

$ecoridly,,we assume that, for any particular natural system of meaning
-, .

I pp .

.:under stUdy, there exists a cognitively real partit1on2 g on the set of predi- .i:, ..

te
-

cators t6t has the. following two properties: First, if 'Pi' and 'Pj' are distinct
,E

predicators in the same cell of the partition, then any statement asserting th.
-

existence of n object having both the properties Pi and Pj is logicallj '

SeCondly, no cell of the partition iS erripty; that is -e/ery cell containS

,

at least one predicatbr. This assumption may be stated symbolically.

a



(2): -assumption

*owl

- 34,i;

Ste,

par;Ttion B {c1, c2. ..
on tlieltt14. preslicatcars {'Pf IP21

such that..

(2-.1) For an*two diitinct Oredicators 'Pr ,

3

in an
.

arbitrar5'; cell ck , the statement ' 3 A Pi (x) &Pj (X)'

is L-false.

-For any cell ci., 3 (x) xEci & x = Pi where Pi

is a precktcator in SI.,
. .

We may interpet (2:1) as saying that statements that assign the intension& of

.two distinct predi:catos froin the same Cell to a given object are logically

contradigtory. .Frgrn (2.1) it f011ows that the extensions of two predicaN.
in the same cell are mutually exclusive. `oln symbols',

(3) For any .ckB and 'Pi', 'Pj' e ck;

,43x) 'Pi (x)APj c(x).

The second pact of the assumption (2.2) just rules out empty gells-.;;

^

ors,

The' interpretation we,have in mind for the-cells of the partition B, is
'

that each
a

cell contains predicators corresponding to properties that cannot,

in.principle, be assigned to the dame oNect: Examples are the various masses

in grams an objectmay have, the

which two-lineal relations may be
v-

etc.

two sexes, the number of generations by .

separated, -the two values of deciduousness,

7



'

;e1...

Sin Ce we ,have assumed, in 4), that the set of all prediators is, at
:

most, denuMerably infinite, it follows that the set of predicators constituting

. any tell el of the partition-B- isalso at most denutherably infinite. Hence,
,

fOr each cell ei wt may enumerate its constitueint predicatprS. (The tiss
:

of course, also be enumerated Since' there is a finite number n of them.).
4. .I 1 I

We *Shall use the eSipressiOn "d j to refer tcrthe-
,

d

jth predicator in the ith

cell of,thei;aiiitiOn-,'13.. For exaMPle., "the.third predicator in the fourth cell.:

'is.'iitire'senteci: 'CIT."; ;the 223rd preditatorzin the nth.' cell is-represented
(v)

ad' .(n)';'7the Xth,P`rediatOr in the y cellis represented 'ci --xs. We refer
.241 :

to th-the.set thatois e extension of the predicator ,'d by the expression d 4

,

, _As,. mey be sqmised from the, examples in tfie,second paragraph
, r ,

preceeding, we. dsnot wiih to limit interpretatioo n, to cases in which 4Ll objects

are neCessar.ily describable by a predicator from every cell. Forrexample, for

'many, Objects 1;4)th predicators in the cell labeled "sex", are irrelevant, for

other.:objects s".mass," "generation," etc. are"\irreieeant. Accordingly., we
.

,Wish, for each cell .ci to define the set of objects that posse,Ss none cifthe',.

properties referred to bylhe predicators in that tend"

For each cell ci , we define the set

(4)-definition
.-

The set ci 1) is the set-of things. haVing0 9

(i)
Z.

0_7

a 4) v ...).
0 1 z

none of the propertis 'd'(11),

4
.-

/
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ft
We now.define asematkttc dimension D(i) as the serwhose members

, ,

are the-sets of objects corresponding to the predicars of the cell ci plus
f ''.

the set of objects .d(0 i) .

,(5) definition DU) = (6)

Eastmember .d(14 of a semantic dimension . D(i) is a set of objects.

All'The members d(i) of DU) except the tneMber d 6) also correspond to some
0/

prqperty of objects, namely of the property teat is the,intension'oi tite

predicator 'd(4).. The expresston d(i) may be interpreted as repieenting
0

the set of objects having the semantic feature of possessing none of th

properties referred to by the predicators 'd , d 2 , and so on. ,Accord-
.,

(i)ingly, we shall give all expreSSions of the form .d a second interpretation
4 j

c*.

as semantic features. Each semantic dimenslon (ayk. contains a zero'

feature d(i), which is the feature of "posses
0

corresponding to the predicatrs 'd(i)"d(i)'
1 1 2 '

o4e, the propertiet

It. ." For example, if

6(1) is the dimension "sex", then d(1) is the semantiC feature "sdxlessness";
0

if D(2) is the dimension "mass", then d (2) is the semantic feature "having
0

no mass ," -and so on. In the numbered statements we always treat expres

siosn of the form dNs sets (of objects), bilt we shall frequently refer to

themsin the text as "semantic features."
4

eal di!
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.( Each semantic fe'ature refers to a set's:2f objects, and each semantic

ss',dimension ooastitiites a partition of the set of all objects. 4
However, we

A

would like our semantic meta-language to contain a kind of unit corresponding

to.a set of objects that is minimal in the sense that we cannot further sub-

divide it, that is, describe any proper subset.of it. The.basic desideratum- ,

for the notion of "semantic point", is, that by assigning an object to a unique
1

semantic point we make the _finest description of that qbject that is dossible

. AlSo, we would like theset o'fsemantic points to const4tute a
.

partition oi the set of objects. That is, we woyld like eadh object).o belong

to one semantic 'point and no Object to belong to more than one.. It is, however,
NAN

neither necessary nor desireable that there exist a'n object corresponding

, to eabh semantic point.
16,

Accordingly, given a finite number n of semantic dimensions, we

define a semantic point pj as the intersection of any n fesatuies, such

that exaotly one feature is a member of each dimension. In.symbols,.we

define an arbitrary semantic point

(6) Definition

Ic

11) (n)pj =' do( A d(2) A

(d(I)e c(I), d(2)'E D(2), d(n)eD(n))
ct .

10
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By this definition, a semantic point describes a set of objects all.

(1)of which containexactly one feature d, 'possibly the nullteature ci from

each dimension ".1)(0. No object belongs to more than one semantic

and every object belongs to one. No finer partition of the set,of all objects

can 1e derived from the original language (S1) than the set of 'semantic

po n ts .

For future convenience, we define one more item ohnotation. Let

ihe expression dill refer to the feature on the ith dimension that occurs

in the semantic point pj. In general, given a semantic point pj

(7)

since the point pj may contain any feature from dimension D(i), not

nessarily the jth feature in the enumeration 4), d(f), . Using

this notation, the defining equation for a semantic point p
j

can be rewritten

(8) = n
i=1

Recall that n is the ntlm115er of cells in the partition B (=the number of
4

semantic dimensions 16 .4 0,41!
r_

t oLsteinantic points an n-dimensional sema tic
43,

We call-

( ,

space because of'anallailjOg*riih a subset of the points /in Euclidean n-space.
: ,.-

i Consider an arbitraiy semAtic point p
j

= d(0 A .d(2) A . . A d('n) To anyd 0 5
,

such semantic,p therorresponds a unique point qj in Euclidean
1



n-space, namelYthe point (tX,13.7,.. ...,5). Any suCh point .qj will nessarily

have non-n6gative integers for all it's Coordinates. Let us call EE the set

of Euclidean points correspOnding-in the w,ay just mentioned to the points-in
ow.

a semantic space SS. LE has the additional property thai if it, contains

the point (cf., 0, ...,5), then it co.ntains,evry point (a, b, n) whef

a 5.", bsp, 6'.-"-Fietxample, if SS is three dimensional with,say

4, 3, and 2 features on dimensions Da), D(2), and D(3) respectively,

the corresponding set of Euclid'ean points EE looks like Figum

Figure 1.

Subsets of points EE of Euclidean three-space corresponding to a 4.

three-dimensional semantic space SS with one two-feature, one three-

feature, and one four-feature dimension.

!

I A
I/ I

1 , 1 1! , ;

/ I

I- .1- p.- -I,. .-/
1

/
1 /

/ 1 ///
1 (1) . (2) (3)a A d A d E SSo o o

(o, o, o)e EE

12

(1) (2) (3):
d Ad

2
Ad

1
E. SS

D(3).
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To each'point (a, 'b, c) in the sub-space FE.\diaorarned in Figure 1., .

e".
(2) (3). there corresponds the.ynique semantic point in d (1)A d A d , and

a b

. conversely. For exarZe ta the point (3, 2, 1) in LE there corresponds
,

the semantic potht d w A d.(z)A
i' -3 2 - 1

;

We noted aboVe that a sernanti,c,tioint gives the 'finest pcistible'.

description (in S1) of, an.object. That is, a,semantic point defines a set

of objects that caztot be'subdivided, We would like 'to define a semantic

c'tegOry in such a way that it can be interpretedkas "any description of a

set of objects thai *possible in c' This is easily accomplished by

defining a semantic category as the union of any number, of semantic points

in SS . Hence for an(arbitrary collection of semanticapoints pi, 132, ....,pm

in SS we define the semantic,categOry/

(9) definition 1D11.) P2 L.) tj Pm r; U Pj u n
. j=1 j4--11=1

Each semantic point is, of course, itself a category:5 °

The notion'conjunctive categoo; has been'used,and partially defined

in several different ways (e.g. , LOunsbury, 1964 Bruner et al., 1957).

The dssential idea behind'all these usages is'"that conjuriCtive categories
0 I.

are thOse that do not involve dependencies among semantic "dimensionsf.

If a 'category C is conjunctive, then if C describes dbjects with the
. . .

.A.
feature d(i) asnd objects with the feature d(k) (i pf k)

,
n, theo C describes.

1at least one object with both features d and d c Tills amounts to
1 P



-10-

saying that for conjunctive categories, the union of the intersections

(of features) is equal to the irdersection of the unions. In symbols, a

cetegOry C. is conjunctive if and only if

C = _PI = 6" d(i)
J=1 1=1 ), i.1 J.1

Conjunctive categoriqs, so defined, corresPond closely to the.

usual notion. In a conjunctive category there is no "interaction" between
I

the features of different dimension; the dimensions are, in effect,

independent. If we construct a new semantic point C' by Inteisecting

featureS taken from points that are subsets of a conjunctive category C ,

the point C' is always found to be a subset of C.

DCAIN;IPLE

Assuming SS contains jusrtwo dimensions D(1), (2), the

oll ow i ng category is c\bnjunctive:

c1 = cd(31)n d(22))u (d(61)n d(3?))u (c1(61)11 d(22))u cd(30.11'd2)) ,

D(1)

since sC = (d(1)U d(1))n (d(2)u d(2))
, 3 6 3

In the notation frequently used in componential analysis, rewrite
4

as A , D(2) as B d(1) as a and n as concatenation. Forj

(2)exthriple, "d (1)1-%
j d becomes "a3 b2 The above example is now

CI Df a3 b2 U a6 b3 a6 b2 Ua3 b3 = a3,6 b2;3, where

.33,6 Stands for a3U a6

14



.The semanticr points that can be construCted by_intersectirig features

in C1 are,just a3b2 _a_ab3 ,
6

b and apb , each of whi.ch is a stkinet
2 6 3

of Cl

Of categories thet are no t. conjunctive, partic.ilar attention has een

paid to a type called relational (see, for example, Bruner, et al. 1967).IreL4
V1/4' ve explai r ed what wejnean by relational category, a threefoldt\

classification of semantic categories will have been established: conjunckive,,

"relational and disjunctive. Cisjunctive categories are, simply those that are-

neither conjunCtive nor relational.

The basic idea of relational categories is that they approxirrirte the

defining'feature of conjunctive categories--independence or lack of inter-

action between semantic dimensionswith one exceptiOn. The exception'

is that for exactly.two dimensions there is interaction between the.features,,

and this interaction is of an orderly kind, i.e., predictable from a simple

rule. The presence of this rule, expressing a relation between the features

on two semantic dimensions, is the justification for calling Such categories
r

"relational."
1_ to

15,
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%ccordingly we define relational categories "as follows:

m n
(i)A category C = n dm is relational if and bray if

j=1 i= 1 "

(12) defihition, (1) for two distinct semantic dlrriensiOns
m n n -

u (190 = U o(I) r);
j=1 1=1 41) 1=1 j=1 (i)

Cr)

(2) for any point pC, at least one of the follaqing7

holds

(a) d (k) y'es,d(r)

(b) d(k) <. d(r)
(j) t-L--.6)

(0) d(k)
j

Part (1) of definition (12) says in effect that a relational

has the conjUnctiVe property except fbr two diMensions D(k) and

Part (2) says that, for each point pj included in1C, a stateable relation

(a), (b), or (c)"holds'-between the leatuies on the kth and fth dimensions.

16
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General Discussion and,Notes on
PossibLe Future Developments.

,

A componential analysis cen be thcoight of as' mapping Of- a set'of
4lexical units onto; 9r into a semantic space.; Various notions in the coin-.

/Pe. .

ponential 'analysis literature can be accommodate8. E.g.4 a perfect paradigm
'IF..

efined-in terms of a one7onelmapping
of a' Setiof lexidal items onto tri6 set OUpoints in FS.:

*.

..1

(Kay '1106 and others) can probably lie

1.!(1960) notion of an "orthogonal semantic space" is, I think, a On'-.one
mapping of .,theetet of lexic.al units onto a partition Of : SS, each Cell of which,
is a . conjunceive,category.

D !

The key'novelty in the present formulation, otherthan the Pretentlons
to a bit_more.rigor than usual, isthe .inclusion of the zero.feature d(oi) on

each semantic dimension. I think this will help in many othbrwise

empirical applications.

.!$

The notigtof semantiQ featureS-as two-faced wigits, wittian
fr,4 ;LI , .,

,
.

intension (propA ) zind an extension (class), it a direct adaption fr;om
11

x.. , . .. .

Carnap. Unlike, Catnap, who d lops a separate cdlctilus for intensions1. ,

(I thiohk it is fair to say), the present approach sticks With extensions in -..
°

the formal discussion, but interprets this diecussion informally as dealing
with properties. This is inelegant, but seems more useful at the current
stage of development.



I hope these notes will clkar p one persistent confusion in the?
:

comp6nentia1 analysis literature. That is, the confoundi,ng' of-com

definitions that include the union of all non.:- zero -(that is, in traditional

terMs, all) features on a. giVen dimension with those that contain onlythe
0/

zero feature (in traditional terms, ho feature). E, g . , in ustial notation, an

expression such as

is ambiguous as_betweerl

(a)
ri(l)n dn(2)d(3)

,1 2 0

(1) (2) t(3) (3)(b). d nd2 n(dI,Lid2

The same ambiguity is frequently carried -by the expresSion

b2

where the dimension C (=D(3)) is previoUsly giverPas part of SS.

I.

418
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Note.1.4, Most of,our primitives care borrowed from Carnap (2956),. He describes

.predicatort,s "predicate expressions.in a wide sense, including class
e,

expressions." (pp. 6-7) Thy the intension of the prediCator 'P': .I

nadan the propert4' fatiiibute) P ; 11y its'extension we 'mean the.,Oor-,

.)
. 0

iesppnaing cp.

Note 4.. A partition of a set S is a,division of S into subsets such that -

eqry member of S is included in exactly one of the subsets. The

supsets so created are often called the "cells" cif the partition.\ The

Senate of the United States as presently constituted May be partitioned

into fifty cellS, corresponding to.the 'fifty states; each cell. contains

,two members. The Hbuse of Reprekentatives may be petitioned by the
. ,

into fifty cells, but the cell'S contain varying rn..imberssame criterion

of members.
c,

,.

Note 3. By logically false we mean "L-false" in the meaning given by Carnap

(1956:11, 23.aJ. The general idea of a sentence being L-false is

that it "cannot possibly be true"

language it is expressed in (S1),

content (see Carnap 1956:11),

(p. 11); it,is false by virtue of the

independent of all facts regarding its

Note 4. The.last,statement follows from (i) and (5).

e

20



.Note befinition. (9) caan be written in cAtended form,' by substituting for

each ferm. pi- its wn definition as an intersection of features (see

definitiOn 7 an equatoiorr 8).

., n' 0.). (1) (2) (n)

, 10) C.=-. O. n d ,..u; = li d A d A ... d '=
. , 6) -

..

(d (i)/\d /V.'. A d (0),U.(d _Ad A...A d (n))

(1) -*(2)' (n)
0)A d A. ../\ cr (nil

,

The only reason to rewrite definition (9) in expanded form (10) is to

11.
r .emphasize the fact that a semantic category is a union of intelsection

' of semantic features..

2 1

'L


